Compared to large-scale infrequent disasters like volcanic eruptions, earthquakes, and gas explosions from volcanic (maar) lakes, most small-scale everyday disasters (e.g., landslides and floods) are not well reported and documented in Cameroon, despite the fact that cumulatively, they cause the most casualties and distress to the people affected. This paper documents a debris flow that occurred on the 1 st of August 2012 in Kakpenyi, a quarter found in Tinta, one of the villages of Akwaya Sub Division in Manyu Division of the Southwest Region of Cameroon. The event started from the western slope (06˚14.350'N & 09˚31.475'E) of a hogback in the settlement, and mobilized ca 3.47 × 10 6 m 3 of material over a ca 1 km distance. The material was made up of a chaotic mix of mud, rock fragments, boulders, twigs, tree logs, trunks, and roots. Its distal part dammed river Kakpenyi forming a 10 m deep lake which eventually safely emptied itself. No casualties were recorded but 20 people got injured and 21 people lost farmland. The debris flow was not caused by earthquake shaking. Instead, inappropriate land use acted as a remote cause to predispose the steep slope, while heavy rainfall triggered the flow. Verbal reports talk of a similar event 40 years ago in the area. This shows that Kakpenyi is vulnerable to this kind of hazard, requiring that major infraHow to cite this paper:
Introduction
Cameroon is located in Central Africa, extending from the Gulf of Guinea to Lake Chad (Figure 1(a) ). It is divided into five geographic zones that mimic the main climatic and vegetation regimes of the African continent, thus the appellation "Africa in miniature". The disaster risk profile of Cameroon reflects its geography, geology and socio-economy. It is affected by and/or vulnerable to hydro-meteorological hazards (floods, landslides, droughts, sea level rise), geological hazards (volcanic eruptions, earthquakes, gas explosions from lakes), ecological hazards (locust swarms), technological or man-made hazards (urban fires, conflicts, industrial and transport accidents), and biological hazards (epidemics) (e.g., [1] ). Most of the geological hazards in the country are linked to the existence of a geological feature called the Cameroon Volcanic Line (CVL, [2] [5] . Devastating landslides have occurred in Melon, Yaoundé, Santa, Bafaka, Dschang, Belo, Limbe, Buea, Kemkem, Wabane and Bamanda [1] [6] [7] . Maar Lakes Monoun in the Western Region and Nyos in the Northwest Region of Cameroon were sites of catastrophic gas explosions in 1984 and 1986, which killed 37 (Monoun) and 1800 people and over 3000 cattle (Nyos) . Lake monitoring studies showed that the killer gas in both lakes was magmatic carbon dioxide. The lakes are currently being degassed artificially [8] [9] . Floods are common in urban and rural areas and are on the rise in major cities. In 2012, three massive rain-triggered floods stroke the northern parts of Cameroon [10] . Floods have resulted in several casualties and a huge loss of property and misery especially by urban slum dwellers. Climate change-triggered fluctuations in rainfall patterns, poor urbanization and misguided waste disposal (dumping in water channels or undredged canals), are some of the common causes of inundation in Cameroon [15] . Open Journal of Geology
Compared to large-scale infrequent disasters like volcanic eruptions, earthquakes, and gas explosions from volcanic crater (maar) lakes ( [9] , most small-scale everyday disasters are not well reported in Cameroon, despite the fact that cumulatively, they cause the most casualties and distress to the often very poor people affected [13] [14] . This can flaw the inventory and evaluation of economic impacts of disasters in the country particularly for landslides found in remote areas. This problem is compounded by the fact that the scars of these events are easily obliterated by erosional and depositional processes in the humid equatorial climate. This paper describes the debris flow that occurred in Kakpenyi, a very remote area in the Southwest Region of Cameroon (Figure 1 ).
Location, Hydrography and Geology of Kakpenyi, Akwaya
Cameroon is divided administratively into 10 Regions. Kakpenyi is a quarter of [16] . The northern part is grassland (Figure 1(d) ), famous for cattle grazing. Kakpenyi is located at an altitude of 1300 m asl at the foot of one of the hills that peak at 2300 m asl (Figure 1(d) ). There are many rivers, streams, and springs in the Akwaya area. Most of the rivers empty into the Cross River down to Nigeria and then into the sea. Although Tinta village is found at the head of Nkomon River which is an affluence of Katsina Ala in the Niger basin, Kakpenyi quarter (in Tinta) is located at the head of the Ebe River which is an affluence of Munaya in the Cross River basin.
The geology of Akwaya consists of old Precambrian rocks [17] [18] . Kakpenyi is built on highly folded and fractured migmatitic gneisses cut by numerous late E-W quartz veins and gneissic foliation planes (Figure 2 ). The fractures act as infiltration routes of rain water into the rocks that have been highly altered to give thick soils on which are planted cocoa, palm trees, cassava, groundnuts and rice. 
Materials and Methods
We took along materials to locate the site of the event (hydrographic/road maps, compass, GPS); make measurements (pH, temperature, conductivity, dissolved oxygen) and collect samples (water, soil and rocks). We got rainfall data for 8
years ( , and we trekked for 7 km (2 h 30 min) to Kakpenyi for site investigations. Our initial plan was to stay on site long enough for detailed studies and measurements. However, due to time constraints imposed primarily by the inaccessibility of the area, we had to return in the helicopter with the administrative and civil defense authorities, so we had only one hour to study the event. This work is therefore mostly qualitative. Debris flow also differ from slides in that they are made up of loose particles that move independently within the flow, compared to a slide that is a coherent block of material that slides over a failure surface [22] . The sequence of events involved in the development of debris flows and its characteristic deposits is given by [23] . From our field observations, we consider the Kakpenyi event to be a debris flow because it contained a wide variety of particle sizes (incoherent), had levees and lobes on its medial part (Figure 1 (e)), and had dewatered and consolidated enough to allow secure passage on foot only after a few days ( Figure   3 ).
The Event

What Caused the Debris Flow?
Potential causes of the debris flow would be any of the factors that allow the force of gravity to overcome the resistance of earth material, i.e., those that predispose the slope to failure. These could be 1) a volcanic eruption, 2) alternate freezing or thawing (snow melt), 3) earthquake shaking, 4) anthropogenic factors like inappropriate land use (fire, timbering and farming that destabilize hill slopes), and 5) moisture from heavy rain. Kakpenyi is located in the equatorial zone on crystalline basement to the far west and away from the CVL, so the first 2 factors can be eliminated. The other contextually relevant potential causes are discussed below. Figure 4 ), do not show earthquakes that could have emanated from the Kakpenyi area. The waves generated by noise and ground shaking during the unrest period, as testified by the villagers, would therefore have gotten attenuated before reaching the seismometers around Mt. Cameroon. We conclude that the debris flow was not triggered by earthquake shaking.
Anthropogenic Causes
Fire and tree felling that denude slopes of vegetation render them vulnerable to debris flows and landslides. The removal of vegetation by burning or timbering has 2 effects: 1) it removes the anchor that the tree roots have on soil particles, thus rendering them loose and easily erodible; 2) it deprives the area of rainfall-absorbing trees, thus increasing runoff and sediment removal. This reduces the threshold rain that can trigger a debris flow or landslide [27] [28] . Because of the remoteness of the area, not much of timbering activities are going on in Kakpenyi now. However, the people, all of whom are farmers, do use fire to clean their farms (Figure 3 ), so inappropriate land use like burning and farming on hill slopes could have, if only remotely, contributed in causing the debris flow.
Rainfall
The 
Impact of the Debris Flow
Possible Mitigation Measures
There Building settlements on hill slopes should be avoided. Before undertaking major development projects like roads and bridges in the area, detailed hazard identification and vulnerability assessments (HIVA, e.g., [37] The proximal part of the debris flow formed a shallow lake on river Kakpenyi that subsequently drained without causing a debris surge. As a short term mitigation measure, the local people should learn how to recognize premonitory signs of debris flows like roaring noises, knocking of boulders, cracking of trees and heavy rainfall. Verbal reports of a similar event in the area 40 years ago require that infrastructural development projects like roads and bridges be preceded by detailed debris-flow-hazard evaluation including location and recurrence of flows. Information given in this paper will be helpful in such situations, particularly given that the debris flow surface will shortly be buried by soil.
